Label-free DNA-based detection of Mycobacterium tuberculosis and rifampicin resistance through hydration induced stress in microcantilevers.
We have developed a label-free assay for the genomic detection of Mycobacterium tuberculosis and rifampicin resistance. The method relies on the quantification of the hydration induced stress on microcantilever biosensors functionalized with oligonucleotide probes, before and after hybridization with specific targets. We have found a limit of detection of 10 fg/mL for PCR amplified products of 122 bp. Furthermore, the technique can successfully target genomic DNA (gDNA) fragments of length >500 bp, and it can successfully discriminate single mismatches. We have used both loci IS6110 and rpoB as targets to detect the mycobacteria and the rifampicin resistance from gDNA directly extracted from bacterial culture and without PCR amplification. We have been able to detect 2 pg/mL target concentration in samples with an excess of interfering DNA and in a total analysis time of 1 h and 30 min. The detection limit found demonstrates the capability to develop direct assays without the need for long culture steps or PCR amplification. The methodology can be easily translated to different microbial targets, and it is suitable for further development of miniaturized devices and multiplexed detection.